Activation of human MutS homologs by 8-oxo-guanine DNA damage.
The DNA lesion 8-oxo-guanine (8-oxo-G) is a highly mutagenic product of the interaction between reactive oxygen species and DNA. To maintain genomic integrity, cells have evolved mechanisms capable of removing this frequently arising oxidative lesion. Mismatch repair (MMR) appears to be one pathway associated with the repair of 8-oxo-G lesions (DeWeese, T. L., Shipman, J. M., Larrier, N. A., Buckley, N. M., Kidd, L. R., Groopman, J. D., Cutler, R. G., te Riele, H., and Nelson, W. G. (1998) Proc. Natl. Acad. Sci. U.S.A. 95, 11915-11920; Ni, T. T., Marsischky, G. T., and Kolodner, R. D. (1999) Mol. Cell 4, 439-444). Here we report the effect of double-stranded DNA oligonucleotides containing a single 8-oxo-G on the DNA binding affinity, ATPase, and ADP right arrow ATP exchange activities of hMSH2-hMSH6 and hMSH2-hMSH3. We found that hMSH2-hMSH6 binds the oligonucleotide DNA substrates with the following affinities: 8-oxo-G/T > 8-oxo-G/G > 8-oxo-G/A > 8-oxo-G/C approximately G/C. A similar trend was observed for DNA-stimulated ATPase and ADP --> ATP exchange activities of hMSH2-hMSH6. In contrast, hMSH2-hMSH3 did not appear to bind any of the 8-oxo-G containing DNA substrates nor was there enhanced ATPase or ADP --> ATP exchange activities. These results suggest that only hMSH2-hMSH6 is activated by recognition of 8-oxo-G lesions. Our data are consistent with the notion that post-replication MMR only participates in the repair of mismatched 8-oxo-G lesions.